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Abstract

We describe the imaging fi ndings in a 13-year-old boy with nevoid basal cell carcinoma syndrome (NBCCS). The initial imaging work-up included plain radiograph s and computed tomography (CT ) of the f acial area and mandible. CT detected large expansile cystic changes on both sides ofthe body and angle ofthe mandible. When the patient's condition worsened, magnetic resonance imaging (MRl) was performed to f urther characterize the nature ofthe lesions and to rule out intracranial anomalies. We agree with others who have published previous reports that althou gh CT is valuable in elucidating osseous craniofac ial anomalies associated with NBCCS ,
MRl is supe rior in demonstrating the internal composition and structure of the odontogenic kerato cysts that are commonly seen in this syndr ome.
Introd uction
Nevoid ba sa l ce ll carci noma (Gorlin's ) syndrome (NBCCS) is an autosomal-dominant disorder that is caused by a mutation of both alleles of the PTCH gene.':' The PTCH gene resides on the long arm of chromosome 9 and codes for the transmembr ane receptor protein. I In order for dysplastic or neoplastic changes to occur, both allele s must be damaged in the same cell. The manifestation s of NBCCS include multiple basal cell carcinom as, odontogenic keratocysts, palmar and plantar pitting , dural calcifications, craniofacial anomalies, medulloblastomas and other intracranial tumors, ovarian fibrom as, and various degree s of menta l retardation.' Characteri stic imaging findings include odontogenic keratocysts of the mandible and maxill a, calcification of the falx cerebri, exaggerated mandibl e length, macrocephaly, cleft lip and/or palate, large paranasal sinuses, vertebral anomalies (including kyphoscoliosis and abnormal segmentation), rib abnorm alities (including fusion or splaying), sclerotic bone lesions, and a short fourth metacarpal bone."
In this article, we describe the imaging findings in a case of NBCCS .
Case report
A 13-year-old boy was brought to our institution with new-onset bilateral oral drainage; the secretion was malodoro us and serosanguineous. He also exhibited mandibular enlargeme nt, mild frontal bossing, and hypertelorism. He was afebril e and in no distress. The clinical suspicion of NBCCS was high because of the documented presence of this syndrome in his famil y; his mother, grandmother, and three uncles all had a history of NBCCS.
The initial imaging work-up included plain radiographs and computed tomography (CT) of the facial area and mandible. CT detected large expansile cystic changes on both sides of the body and angle of the mandible (figure 1) . The expansile lesions were clearly intramedull ary, and they had caused erosion, thinning , and scalloping of the endosteal cortical bone, although there was no evidence of a perio steal reaction. In general, the cystic lesions were of low density and homogeneo us, and there were a few scattered central calcifications within the mandibular cyst on the left side. No associa ted soft-tissue mass was iden tified. Additio nal cysts were see n in the maxillary sinus bilaterally (larger on the left), and there was some bone remodelin g. On coronal CT, the largest cyst on the left measured 3 x 2 em and the largest on the right measured 4 x 2 ern. There were unerupt ed teeth within the cystic lesions in both the mandible and the maxilla. Intracranially, dural calcification s were noted in the falx cerebri.
Two days after the CT study, the patient experienced acute tearing, eye pain, and chills, which were followed by a brief loss of consciousness without overt seizure activity. Therefore, magnetic resonance imag ing (MRI) was performe d to further characterize the nature of the cystic lesions and to rule out intracra nial anomalies. Noncontrast Tl-and T2-weighted sequences and a contrast-enhanced (intrave nous gadolinium) Tl-weighted sequence were obtained ( figure 2) . Multipl e expansile cystic lesions were clearly ident ified bilaterally, and they primarily involved the mandibular ramus. A large lesion on the right with a fluidlfluid level probably represented a hemorrhagic component. Other cystic lesions were present in the maxillary sinus bilaterally (larger on the right), and they were completely occupied by soft tissuelfluid intensity. The cystic lesion s were of low signal intensity on the Tl-weighted sequence and of high signal intensity on the T2-weighted sequences; there was also some heterogeneous signal intensity, whic h was probably related to proteinaceous or hemorrh agic componen ts. Some lesions were multiloculated and demonstrated a thin rim enhancement following gadolinium administration.
MRI of the brain demonstrated min imal thinnin g of the body of the corpus callosum . The lateral ventricles were slightly enl arged for a patient of this boy' s age. No abnormally enhancing brain parenchymal lesion, heterotopic gray matter, or brain tumor was identified.
A plain-film skeletal survey-with empha sis on the scapulae, ribs, hands , and lumbar spine-was perform ed to search for the bony lesions characteristic of NBCCS . Figure (2) . Both she and the patient 's mother (5) However, the osse ous struc tures appeared to be intact and normal for the patient ' s age .
Ax ial (A) and coronal (B) Tl -weightcd MR1s show the keratocysts (arrows). Coronal gadolinium-enhanced Tl-weighted MR1 (C) shows the septation of the mandibula r cyst on the right (arrow).
Figure 3. This pedigree illustrates the incidence ojNBCCS in our patient 's (*) family. His maternal grea t-gra ndmo ther (1) developed basal cell carcinoma, but the status of her PTCH gene alleles was unknown. Documentation ofPTCH mutations bega n with the patien t 's maternal grand mother
Th e odo ntogenic ker atocysts of the mandible and maxilla were treated with marsupialization , which result ed in some clinical respo nse. Th e patient is being followe d up for possibl e enuc leation of the cysts.
Discussion
Although CT is val uable in elucidating osseous craniofacial anoma lies associated with NBCCS ,s MRI is superior in demon str atin g the intern al composition and struc ture of the odo ntogenic kera tocysts that are co mmonly see n in this syndrome .v" Th e findings in our pat ient were in accord with previous radiographic studies of NBCCS .7.8 CT defined the extent of the pat ient ' s cystic lesion s and . provided det ail of the pericystic osseous expansion and wall thinning. Aside from tooth pri mordi a within the cysts, the content s appeared to be hom ogeneous on CT except for a few ca lcifications in one mandibular cyst. T 2-weighted MRI illu strated the hyperinten sity of the lesions, indi cating their cystic nature. Aft er administration of contrast mat erial, the cystic lining enhance d on the T 1-weig hted im age. Th e fluid/fluid level in the rig ht man- 4 2 dibular cyst was con sistent with the hemorrhagic comp onent.
The imaging finding s in the mandible and maxill a were consistent with odontogenic kerat ocysts, which are the characteristic lesion s ofNBCCS . Odontogenic ker atocysts are denti gerous or prim ordi al in orig in, lined with kera tinized epithelium, and more prev alent in the posterior portions of the bod y and ramus of the mandible. These cys ts surround the crown of an unerupted tooth (dentigerou s) or tooth-bearin g area unassociated with a primordial tooth." The lesion s ob serv ed in our patient were of the dent igerou s variety, because unerupted teeth were visible in both the mandibular and maxill ary cysts on CT and MRI.
Our patient was a member of the third generat ion of his family who had genetically documented NBCCS. The variable expression of NBCCS is dramatically demonstra ted in his fa mily tree (figure 3). Hi s mother and grandmoth er manifested onl y minimal sig ns and symptoms, which included hypertelori sm , mandibular enl argement, and palm ar and plant ar pitting. The manifestation s in his three uncle s were mor e serious. One uncle experienced mult iple rec urre nt basal cell carcinomas that required frequent surgical removal, another died of adenoid cystic carcinoma of the hard palate, and the third died of ependymoma.
